Broiler chicken is a species of chicken that have high productivity. In order to get a good quality of chicken, good treatments of the breeding factors is needed, so the chicken will not easily infected by diseases. Gastrointestinal diseases are common disease that infects chickens. The mortality level caused by gastrointestinal diseases is considered high. This study is designed to address the problem by developing a system using the Naive Bayes algorithm. 60 chicken data samples were used, and the result shows that Naive Bayes might be used to detect gastrointestinal diseases among chickens with accuracy level of 93.3%. The number was confirmed by using confusion matrix evaluation method, and gave same level of accuracy compared to the expert judgments.
INTRODUCTION
Broiler chicken is a kind of chicken that have high productivity in the chicken meat industry. Broiler chickens which are the results of cross breeding and sustainable system have better genetic quality to be breed. A good genetic quality will appear maximally if the chicken is given supportive environmental factors. Broiler chickens are the most economical species when compared with other, which have the advantages of fast growth and production of meat. Within 4-5 weeks the chickens can be sold and consumed. The consumption level of chicken meat is so high and drives rapid development of the broiler to supply the needs [1] . Gastrointestinal diseases are common disease that infects chickens. The mortality level caused by gastrointestinal diseases is considered high. The breeders face difficulties to detect the infection among the hennery, so detection methods to prevent the diseases is needed to address the problem. The Naive Bayes algorithm is a classification method using the probability and statistical methods proposed by British scientist Thomas Bayes. The Naive Bayes algorithm predicts future opportunities based on previous experiences known as Bayes Theorem. The main feature of the Naive Bayes classifier is a very strong assumption of the independence of each condition or event. Naive Bayes classifier works very well in comparison with other classifier models. The advantage of using this method is that it requires only a small amount of data trainers to determine the estimated parameters required in the clarification process. It is assumed to be an independent variable, so only the variance of a variable in a class is needed to determine the classification, not the whole of the covariance matrix. It makes the Naive Bayes algorithm easy to form and the result is considered good [2] . This study is designed to address the problem by developing a system using the Naive Bayes algorithm to detect gastrointestinal diseases including Infectious Bursal Disease (IBD), Pullorum, Avian Influenza, and Newcastle disease.
LITERATURE REVIEW
Research on Naive Bayes methods has been published before. Alfah Saleh [3] predicts the magnitude of the use of household electricity to easily regulate the electricity usage. The Naive Bayes method correctly classified 47 from 60 tested data, then the level of accuracy is 78.3%. Laily Hermawati [4] detects the presence of E-coli bacteria. The E-coli bacteria dataset used is the UCI Dataset Repository. The attribute of the E-coli bacteria on the UCI repository dataset is sequence name, mcg, gvh, lip, chg, aac, alm1 and alm2. This research resulted in a high accuracy rate in detecting E-coli bacteria using Naive Bayes algorithm with an accuracy level of 98.18% and Area Under Curve (AUC) value of 0.871. Achmad Syarifudin, Nurul Hidayat and Lutfi Fanani [5] diagnose diseases carried out on corn plants using the Naive Bayes method. Variables used in the study were symptoms of leaves, stems and cobs of corn plants. The results of this study show all valid functional requirements, system accuracy of 96% with 48 of 50 tested data, and the usability testing is very good. Juli Sulaksono and Darsono [6] determine the disease of heart failure using Naive Bayes classifier method. To determining the disease of heart failure, 16 symptoms and 4 diseases of heart failure are needed. This study concluded that the higher amount the tested data the more accurate the results, proven by 3 times of trials using different tested data. The study generated the highest accuracy in the first trial with an accuracy level of 86% with 134 testes data compared to 66 tested data. Garuda Ginting, Siska Subuh Hati Tarigan, and Fadlina [7] diagnosed Infectious Bursal Disease (IBD) in broiler chicken with certainty factor method. This study resulted in a conclusion that building an expert system can assist users in diagnosing and providing solutions. The certainty factor method of diagnosing is done by interviewing the users. This study shows that certainty factor value of 0.9924 which means the combination of the entire rules of training will produce 99% Infectious Bursal Disease (IBD). Andry Sandjaja, Andi Wahju Rahardjo Emanuel, and Maresha Caroline Wijianto [8] detected chicken disease with interactive media. The research has been successfully created an expert system of chicken disease that can help users by providing information about chicken diseases as well as ways of prevention and treatment of diseases. This system applies forward chaining method in diagnosing disease. The Naive Bayes classifier is a simple probability classifier based on Bayes' theorem. Bayes' theorem is combined with Naive which means any attribute or variable is independent. Naive Bayes classifier can be trained efficiently in supervised learning. The advantage of classification is that it requires only a small amount of training data to estimate the parameters (means and variances of the variables) required for classification. Since the independent variable is assumed, only variations of the variables for each class must be determined, not the entire covariance matrix [9] . Broiler chickens are also simply called broiler, is a leading species of the chicken breed that have high productivity, especially in producing chicken meat. Actually broiler chicken is popular in Indonesia since the 1980s as the government encourage people to consume meat which hard to afford that time. With a relatively short of breeding time, many new breeders and seasoned farmers are emerging in various areas of Indonesia [10] . Productivity of broiler chickens affected by 3 factors: seeds, feed and breeding management. Therefore, these three factors need to be considered. The breeding management is including the preparation of the cage and well planned feeding and vaccination. Diseases control, cage maintenance, and well harvest handling also important. Those factors determine production optimization, increasing profit, and keep the capital flow efficient [11] . Nutrition sufficiency has big effect towards productivity and it is closely related to the function of the digestive tract of the chicken. The optimal functioning digestive tract of the chicken has direct effects on the process of digestion and absorption of nutrients. Disturbance on digestive and gastrointestinal organs of the chicken will create strong growth barrier. This may cause by bacterial infection and will increases chicken morbidity and mortality. During 2010, gastrointestinal tract cases towards chicken skyrocketed. Diseases such as Necrotic Enteritis mainly affect the chicken intestine, whereas other bacterial diseases such as Colibacillosis, Cholera and Pullorum damage almost all the organs of the chicken, including the digestive organs. Medion's technical service team reported that Colibacillosis, Cholera and Pullorum diseases are still common at farms [12] . Some cases of digestive diseases are opportunistic. This means that normally the disease-causing microorganisms are in the intestine in controlled amounts, but when the chicken condition decreases due to stress etc., the microorganism may develop into a pathogen. While the weather conditions drastically changed, the chicken health condition tends to decline due to stress and the immune defense system is not optimal, increasing diseases cases. During brooding, where breeders pay less attention to the dynamic changes of temperature, the case number may increase. Rainy season also play role on bacterial spreading through litter, feces and contaminated drinking water in the farm.
THE DETECTION OF DISGESTIVE TRACT DISEASE
Notation used in research: V MAP : The highest probability of broiler chicken disease.
" , $ , % , … ' : Attribute input in the form of symptoms of the disease. B
: The chicken hypothesis is exposed to certain diseases. A : Symptoms of the disease. P(B|A) : Probability of hypothesis type of disease based on symptoms. P(A|B) : Probability of disease symptoms based on conditions of the type of hypothesized disease. P(B) : Probability of hypothesized type of disease. P(A) : Probability of symptoms of the disease. P(v j ) : Opportunities of gastrointestinal diseases. P(a 1 a 2 ... . a n | v j )
: Opportunity attributes input form of symptoms of disease if the state of the disease type is known. P(a 1 a 2 ... . a n )
: Opportunity attributes input form of symptoms of disease. At the time of classification, the Naive Bayes approach will result in the highest category label labeling the probability of V MAP by entering the attributes α 1 , α 2 , α 3 , ....α n .
Naive Bayes theorem:
Using this Naive Bayes theorem, equation (1) can be written as follows:
Since the p values (α 1 , α 2 , α 3 , .... α n .) are constant values for all v j so this equation is written:
The calculation of Naive Bayes classifier is to calculate P (a i │a j ) by the formula:
Equation (5) th digestive tract disease: Newcastle Disease P(T) x [P(1|T) x P(2|T) x P(4|T) x P(3|T)] = 0,25 x 0,24074 x 1, 24074 x 0,24074 x 24074 = 0,0223 4. Determining the clarification result v that has the greatest multiplication result. The result of v that has the largest multiplication is found in Table 1 . The results of Naive Bayes algorithm for all the data set is then compared with the diagnosis of the real expert. Comparison of the results is shown in Table 2 . Based on the confusion matrix, each class of diseases shows identical result as follow: The confusion matrix shows that the accuracy of using the Naive Bayes method is quite high at 93.3%, which represents correctly identified value of the proportion towards correctly identified cases, and the proportion of cases towards true positive results.
CONCLUSIONS
Based on the results and discussion it can be concluded that Naive Bayes has the potential to be used for Broiler Digestive Tract Disease Detection. The experiment result using sample data show that the accuracy reached 93,3%, which is good. There are chickens with gastrointestinal disease that cannot be determined using Naive Bayes, this is due to the value of classification which as high as some types of gastrointestinal diseases. This study can be enhanced by applied the method for larger data samples as well as applied modification of the method or other method to obtain with higher accuracy.
